Key indicators: single-crystal X-ray study; T = 296 K; mean (C-C) = 0.003 Å; R factor = 0.041; wR factor = 0.117; data-to-parameter ratio = 17.7.
The title compound (systematic name: methyl 2-{(1R,2R)-2-[(1aS,4S,4aS,8aS)-4-(furan-3-yl)-4a-methyl-8-methylene-2-oxooctahydrooxireno[2,3-d]isochromen-7-yl]-2,6,6-trimethyl-5-oxocyclohex-3-en-1-yl}acetate), C 27 H 32 O 7 , was isolated from X. moluccensis seeds from Thailand. The conformations of the six-membered rings are distorted half-chair, chair and half-chair for the isolated cyclohexane, fused cyclohexane and lactone rings, respectively. In addition, the lactone ring bears in an equatorial orientation an essentially planar furan ring (r.m.s. deviation = 0.004 Å ), which forms an angle of 63.87 (13) with the mean plane defined by the ten atoms of the two fused six-membered rings (r.m.s. deviation = 0.213 Å ). The absolute configuration was fixed on the basis of literature data.
Related literature
For general background to limonoids and their activities, see: Alvi et al. (1991) ; Yu et al. (2007) ; Li et al. (2009) . For related structures, see: Chanin et al. (2010) ; Pudhom et al. (2009 Pudhom et al. ( , 2010 . For the bioactivity of limonoids, see: Koul et al. (2004) ; Endo et al. (2002) ; Nakagawa et al. (2001) ; Ravangpai et al. (2011) . For puckering parameters, see : Cremer & Pople (1975) .
Experimental
Crystal data 
À3
Data collection: APEX2 (Bruker, 2008 ); cell refinement: SAINT (Bruker, 2008) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 (Farrugia, 1997 ; software used to prepare material for publication: publCIF (Westrip, 2010 activities (Koul et al., 2004; Endo et al., 2002; Nakagawa et al., 2001; Ravangpai, et al., 2011) . The genus Xylocarpus (Meliaceae) has proved to be a rich source of an array of structurally diverse limonoids, including gedunin, andirobin, mexicanolide and phragmalin type limonoids, with a broad range of biological activities (Alvi et al., 1991; Yu et al., 2007; Li et al., 2009) . We have recently reported the isolation and identification a number of limonoids from three Thai mangroves in this genus, X. granatum, X. moluccensis and X. rumphii (Chanin et al., 2010; Pudhom et al., 2009; Pudhom et al., 2010) . Herein, we report the complete assignments of NMR and the crystal structure of the title compound isolated from X. moluccensis seeds.
In the molecular structure, the conformation of the six-membered rings are distorted half-chair, chair and half-chair for the isolated cyclohenane, fused cyclohexane and lactone ring respectively (Cremer & Pople, 1975) . In addition, the lactone ring bears in equatorial orientation a planar furan ring (r.m.s. deviation= 0.004 Å) which form an angle of 63.87 (13) o with the mean square plane (r.m.s. deviation Å) defined by the ten atoms of the two fused six-membered rings.
Experimental
General Experiment Procedures. Melting point was measured using a Fisher-Johns melting point apparatus. NMR spectra were recorded with a Bruker AV400 ( 1 H, 400 MHz; 13 C, 100 MHz) spectrometer using tetramethylsilane as an internal standard. Mass spectra were obtained from a Bruker micrOTOF mass spectrometer.
Plant Material. Fruits of X. moluccensis were collected from Surat Thani province, Thailand, in January 2010. Plant materials were identified by Royal Forest Department, Bangkok, Thailand.
Extraction and Isolation of Andirobin (1).
Air-dried powdered seeds of X. moluccensis (2 kg) were extracted with MeOH (5L x 2, each for two days) at room temperature. Extracts were pooled and the solvent were removed under reduced pressure. The combined MeOH extract was then suspended in water and partitioned with EtOAc. The EtOAc crude extract obtained (30 g) was chromatographed on a sililca gel column eluted with a gradient of acetone-hexane (from 1:9 to 1:0) to yield 12 fractions. Fraction 2 was further purified by silica gel column chromatography eluting with a 1:9 mixture of acetone-hexane and recrystallized from MeOH to afford the title compound (1, 25.0 mg).
Andirobin ( (CH, C-15), 67.8 (C, C-14), 55.5 (CH, C-17), 52.1 (CH 3 , 7-COOCH 3 ), 48.8 (CH, C-9), 46.1 (C, C-4), 43.1 (C, C-10), 42.8 (CH, C-5), 38.6 (C, C-13), 31.5 (CH 2 , C-6), 29.5 (CH 2 , C-12), 22.7 (CH 3 , C-29), 22.5 (CH 3 , C-28), 21.3 (CH 2 , C-11), 20.2 (CH 3 , C-19), 14.6 (CH 3 , C-18).
Refinement
All H atoms were geometrically positioned and treated as riding atoms with distances C-H = 0.96 Å (CH3), 0.97 Å (CH2), 0.93 Å (CH), and U iso (H) = 1.20 U eq (C) for methylene and aromatic, 1.50 U eq (C) for methyl. The absolute structure could not be determined from the X-ray analysis, but it was known from earlier work on related compounds (e.g. Alvi et al., 1991 , Yu et al., 2007 and Li et al., 2009 . 2388 Friedel pairs were therefore merged before the final refinement.
The maximum residual density ( 0.68 eÅ 3 ) is larger than normally expected. However, the nearest atom to the corresponding minimum is O5 at 2.74 Å, which seems to indicate that de residual density can be associated to unmodeled disordered solvent molecules.
Computing details
Data collection: APEX2 (Bruker, 2008 ); cell refinement: SAINT (Bruker, 2008) ; data reduction: SAINT (Bruker, 2008 );
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 (Farrugia, 1997 ; software used to prepare material for publication:
publCIF (Westrip, 2010) .
Figure 1
The molecular structure of the title compound with ellipsoids drawn at the 30% probability level. 
Special details
Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (

